Down-beating positional nystagmus is typically associated with central nervous system disease. Anterior canal benign paroxysmal positional vertigo (AC-BPPV) can mimic down-beating positional nystagmus of central origin, particularly when it is bilateral. Factors that increase the probability of bilateral AC-BPPV include a history of bilateral multicanal BPPV, transient down-beating and torsional nystagmus that follows the plane of the provoked canal, and the absence of co-occurring neurologic signs and symptoms of central nervous system dysfunction. With neurologic clearance for canalith repositioning, exploration for AC-BPPV and canalith repositioning trials may alleviate symptoms even when the nystagmus does not appear to fatigue. In the case presented, the use of a side-lying maneuver with the nose down to provoke AC-BPPV symptoms and the use of a reversed Epley to clear AC-BPPV symptoms are highlighted. This approach is helpful when the diagnosis is unclear and neck hyperextension is to be avoided. 
D own-beating nystagmus is commonly associated with central nervous system lesions, typically in the lower posterior fossa or cervical medullary junction (Bronstein et al, 1987; Alpini et al, 2001; Bertholon et al, 2002a) . In most vestibular clinics, central down-beating nystagmus is rarely encountered. However, because it may imply central nervous system disease, it is always an important condition to identify.
Benign paroxysmal positional vertigo (BPPV) is a form of vestibulopathy commonly encountered in adults (Katsarkas, 1978; Ekvall Hansson et al, 2005) . Canalithiasis (loose debris in the semicircular canals) most commonly occurs in the posterior semicircular canal. It can be detected using the Dix-Hallpike maneuver. Posterior canal BPPV (PC-BPPV) typically provokes a torsional and up-beating nystagmus on the Dix-Hallpike maneuver. PC-BPPV can be treated with well-established repositioning procedures (Epley, 1992; Baloh and Baringer, 1998; Furman and Cass, 1999; Herdman et al, 2000) .
Canalithiasis may occur in other semicircular canals as well. The key to detecting these BPPV variations is the ability to correlate the gravity vector associated with the provoking head movement or position and the plane of the induced eye movements with the planes of the semicircular canals. For example, horizontal canal BPPV (HC-BPPV) provokes a horizontal nystagmus (Crevits, 2005; Han et al, 2006) , typically with head movements that align the horizontal canal with the gravity vector. Anterior canal canalithiasis provokes a torsional and down-beating nystagmus (Brantberg and Bergenius, 2002; Crevits, 2004; Jackson et al, 2007) . Anterior canal BPPV (AC-BPPV) may be provoked when the "long arm" of the anterior canal (the portion of the canal between the cupula and the common curis) is sufficiently lower than the cupula. Canalithic debris drifts downward, away from the cupula, and toward the pull of gravity in this head orientation. The falling debris provokes a vacuum that distends the cupula, which in turn provokes nystagmus in the plane of the anterior canal. These expectations follow directly from Ewald's first law and the physics of canalithiasis.
Theoretically, other otogenic forms of positional vertigo can provoke down-beating nystagmus. Examples might include anterior canal cupulolathiasis (canalithic debris mechanically attached to one or both cupulae of the anterior canal [House and Honrubia, 2003] ); Waldenstrom's disease and macroglobulinemia (Brandt, 1990) ; conditions that change the relative density of the cupula and endolymph such as postalcohol or heavy water effects (Brandt, 1990) ; and possibly ganglion damage under the cristae (Gacek, 1985) . These end-organ conditions may provoke nystagmus that persists as long as the provocative position is held, making it difficult to distinguish from central positioning nystagmus.
Multicanal and bilateral BPPV represent special diagnostic challenges. In theory, stimulation of multiple canals simultaneously can provoke any type of naturally occurring eye movement (other than convergence). This is the design of the vestibular ocular reflex. In most cases, bilateral BPPV will involve semicircular canals that are not coplanar, and so different types of nystagmus are provoked with different head movements. Similarly, when different canals are simultaneously involved (multicanal BPPV), the orientation of the semicircular canals with different head movements will provoke BPPV-induced eye movements with different magnitudes and different time constants. For example, a simultaneous right HC-BPPV and PC-BPPV may show a strong torsional nystagmus in response to a right Dix-Hallpike maneuver, which may then evolve into a less intense geotropic horizontal nystagmus. The torsional nystagmus occurs first and is stronger because the DixHallpike maneuver positions the posterior semicircular canal vertically, optimizing the pull of gravity on any debris suspended in the canal. The horizontal semicircular canal is less efficiently positioned along the gravity vector in the Dix-Hallpike maneuver. As a result, all other factors being equal, the posterior canal will be stimulated more strongly than the horizontal canal, and debris will reach the low point in the posterior canal sooner than in the horizontal canal.
In contrast, when a head thrust maneuver to the right is performed on the same patient (simultaneous right HC-BPPV and PC-BPPV) positioned so that the horizontal canals are vertical, the right horizontal canal will fire stronger and sooner than the posterior canal, provoking a brisk geotropic horizontal nystagmus. A torsional nystagmus, if present at all, will be barely detectable. This follows because the head thrust movement more efficiently positions the loose debris in the horizontal canal into the gravity vector. In contrast, the gravity vector pulling debris in the posterior canal is quite small.
Other eye movement patterns may also occur in multicanal BPPV, reflecting the sum of the effects in each of the provoked canals. For example, a transient oblique nystagmus may also be seen in simultaneous PC-BPPV and HC-BPPV when a head movement causes debris in both canals to move simultaneously. This nystagmus simply reflects the vector sum of the inputs from the provoked semicircular canals.
Perplexing findings can present in cases of bilateral AC-BPPV. In these cases, the torsional component commonly seen in unilateral AC-BPPV can be difficult to detect. The result is an eye movement that is difficult to distinguish from a central downbeating positional nystagmus. This article presents a complicated case of bilateral, multicanal BPPV presenting at some points with a down-beating position-dependent nystagmus. Some of the modifications I have developed to distinguish this form of BPPV from central positioning nystagmus are described. Specifically, modifications of positioning maneuvers to provoke AC-BPPV are presented, as well as the use of a "reversed Epley" maneuver to clear anterior canal canalithiasis through repositioning.
CASE REPORT
A 78-year-old independently living woman entertained dinner guests one evening. Although it was not her usual custom, she drank several glasses of wine during the meal. At the end of the evening, she went to sleep in her normal routine. She awoke at about 1:00 a.m. lying in her bathroom, having cut her lip and bruised her left foot. She did not remember getting out of bed or falling. She returned to her bed, and in the morning, concerned that she could not remember falling, she went to the emergency department at a local hospital. Other than her obvious injuries, she was judged healthy and discharged. Her primary care physician subsequently referred her for neurologic assessment of an episode of amnesia. This was accomplished and was unrevealing. She was followed closely by her primary care physician.
Approximately seven months later she experienced a sudden onset of vertigo while performing floor exercises at a local gym.
She apparently rolled over, became very dizzy and nauseous, and vomited once but did not lose consciousness. She was taken to the emergency department, where a cardiac evaluation and computed tomography scan of the head were performed and found to be normal. She was told she had a urinary tract infection and was released.
During a follow-up with her primary care physician, a Dix-Hallpike maneuver was performed, the results of which were equivocal. Although no nystagmus was observed, the patient was dizzy when returning to the sitting position. Since her dizziness had shown some improvement at that point, no referral was made for further assessment.
Six months later, she presented to her family physician with an acute complaint of positional dizziness. The episode began as she was lying in bed and rolled over to turn off her alarm clock. She experienced a very strong but brief episode of vertigo with nausea. After this episode she reported residual unsteadiness, and sudden head movements were provocative. Her internist performed a Dix-Hallpike, which now provoked nystagmus with either ear down. She was referred to audiology for assessment of suspected BPPV and canalith repositioning procedures (CRPs) as needed.
The patient was initially diagnosed with right PC-BPPV, which was successfully treated with a CRP (Epley maneuver). However, while right ear symptoms abated, she was seen three more times over the next two weeks for left PC-BPPV. On one occasion, she demonstrated a transient horizontal canal conversion while treating the left posterior canal. This apparently resolved on its own.
At this point, the patient carried the diagnosis of bilateral multicanal BPPV, with the presumed causative factor being the head trauma from the nighttime fall in the bathroom. She improved after the initial series of CRPs but returned three weeks after her last CRP with a recurrence of transient positional vertigo symptoms. These were provoked when bending over and rolling over in bed. There were no new otologic symptoms (i.e., no change in hearing, tinnitus, otalgia, or aural pressure or fullness) or neurologic symptoms (specifically, no diplopia, dysarthria, dysphagia, other sensory or motor changes, or reported changes in cognition or communication).
A bedside physical examination was performed, following the methods described by Walker and Zee (2000) . Briefly, her eye movements were grossly intact, and there was no nystagmus noted in room light or under frenzel lenses. The facial animation and sensation to touch were symmetrical. Oral motor movements and neck and shoulder strength were all normal appearing. Neck range of motion was adequate for BPPV assessment and CRPs. Neck hyperextension without tilting the head did not provoke dizziness, light-headedness, or other symptoms. Cerebellar tests (heel to shin, finger to nose) were satisfactorily accomplished. Head thrust testing in the horizontal plane was normal. Romberg was modestly unsteady without falls.
The Dix-Hallpike maneuver was positive with the left ear down, provoking a torsional counterclockwise nystagmus (described relative to the patient's perspective), with latency, crescendo, and gradual diminishment demonstrated.
1 This would be consistent with left PC-BPPVcanalithiasis variety. However, with the right ear down, a transient down-beating nystagmus was noted lasting about 20 sec. The clinical impression at that time was Left PC-BPPV-symptomatic 1.
Transient down-beating nystagmus in 2.
the setting of recalcitrant, bilateral, multicanal BPPV, with a suspicion of bilateral AC-BPPV. Central positioning nystagmus also a possibility, possibly medication induced (she had been given an antiemetic medication to manage her nausea).
The possibility of a central positioning nystagmus was brought to the attention of the referring physician and our staff neuro-otologist. After this medical review and clearance and with patient consent, it was decided to proceed with canalith repositioning. An Epley CRP addressing the left posterior canal (and hopefully the right anterior canal) was accomplished three times. On the third trial, there were no posterior canal symptoms. However, a very subtle, residual, down-beating nystagmus could be detected on Dix-Hallpike maneuvers in either direction. This nystagmus persisted as long as the head was maintained in the Hallpike position (that is, it did not "fatigue").
As was our standard at the time this patient was seen (prior to 2004), postrepositioning instructions were given to the patient, including the recommendation to keep the head upright for the next 24 hours and to sleep with the head elevated that evening. Several studies have suggested that these instructions are not helpful in improving repositioning outcomes for PC-BPPV symptoms (Massoud and Ireland, 1996; Marciano and Marcelli, 2002; Cohen and Kimball, 2004) . We currently use these postrepositioning instructions only in cases of recalcitrant or recurring BPPV symptoms.
Because of the residual down-beating nystagmus, a follow-up audiology appointment was scheduled. Additionally, because this was not a typical case of BPPV and the residual down-beating nystagmus remained, a neurologic follow-up appointment was scheduled to be sure we were not missing an unrecognized neurologic process.
Two weeks later, the patient returned to audiology for follow-up. She was feeling better but still experienced transient positional vertigo when getting out of bed. Physical examination was unchanged. On direct testing, the left Dix-Hallpike maneuver provoked a burst of counterclockwise torsional nystagmus (again described relative to the patient's perspective), consistent with left PC-BPPV. After this nystagmus dissipated, a clockwise and down-beating nystagmus developed. This secondary nystagmus was not as strong but lasted for a longer duration.
2 The downbeating component was stronger with the eyes directed to the right, and the torsional component was more in evidence with the eyes directed toward the left. This would be in keeping with nystagmus evoked from a right anterior/left posterior (RALP) canal plane. The down-beating component would be consistent with right anterior canal hyperactivity, as in AC-BPPV. The Dix-Hallpike to the right did not provoke any nystagmus. These results were interpreted as indicating co-occurring left PC-BPPV and right AC-BPPV. Of note, this RALP plane effect was not seen in the earlier visit, raising the possibility that the left anterior canal had cleared following repositioning.
The standard Epley addressing the left posterior canal was accomplished twice because this was the more problematic canal. It was hoped that the Epley maneuver would affect the suspected anterior canal symptoms as well because it involves movements in the RALP plane. However, this was not the direct target of the treatment. Interestingly, an up-beating nystagmus was noted in position three (side lying, nose down) on the first trial. On the second cycle, no nystagmus or vertigo was noted. The same post-CRP instructions were given, and a follow-up appointment was made.
Two days later, the patient returned for reassessment of what was considered by now a case of bilateral, recalcitrant, multicanal BPPV. She reported no new symptoms in the intervening interval but did note persistent light-headedness. Her bedside evaluation was unchanged. The right Dix-Hallpike was negative. The left Dix-Hallpike provoked a clockwise (described relative to the patient) torsional and down-beating nystagmus, with latency, crescendo, and gradual diminishment evidenced. Note that this nystagmus was in the opposite direction from that expected in left PC-BPPV. Head-roll maneuvers were negative bilaterally.
When the patient was placed in the right side-lying position with the nose down (see Figure 1 ), there was a brisk down-beating nystagmus with a clockwise torsional component evidenced when the eyes were directed to the left. This nystagmus disappeared over approximately 30 sec. When in the left side-lying position with the nose down, no nystagmus was observed. These results were interpreted as being consistent with right AC-BPPV.
At this point, the continual recurrence of anterior canal symptoms was perplexing. More probing questions were asked about how the patient was moving when she experienced her transient vertiginous symptoms. She was emphatic that she kept her head upright and did not look up or down following the CRPs. She also related that she slept with her head propped up as recommended. For the most part, she felt better following the CRPs. However, she typically experienced a transient positional vertigo within 24 hours of repositioning, first noted when bending over to pick up one of her cats. She was asked to demonstrate how she would pick up the cat. She proceeded to stand erect with her knees essentially locked; she flexed sharply at her hips and touched the floor. In doing this, she immediately experienced transient positional vertigo, but no nystagmus was observed. When she straightened up, however, vertical nystagmus was briefly evidenced. In retrospect, she recognized that she bent over to pick up her cats several times a day in this manner.
Treatment consisted of reversing the Epley maneuver to address the symptomatic right anterior canal. This maneuver specifically targets the "leading" right anterior canal and is shown in Figure 2 . This reversed Epley maneuver was performed three times. On the third cycle, there was no nystagmus observed or subjective dizziness reported.
On follow-up one week later, the patient was still feeling light-headed but had not experienced transient positional vertiginous symptoms. Her bedside evaluation was unchanged. The Dix-Hallpike was positive on the left, with a very weak and sluggish counterclockwise torsional nystagmus briefly evidenced. The right Dix-Hallpike, head-roll maneuvers, and side-lying maneuvers were otherwise negative. This appeared to be simple left PC-BPPV. She was repositioned twice using a standard Epley CRP addressing the left posterior canal. On the second trial, no nystagmus or subjective dizziness was noted.
The patient returned two weeks later. She had followed the post-CRP instructions very carefully. She had not experienced transient positional vertigo, and her light-headedness was undetectable. Dix-Hallpike, head-roll, and side-lying maneuvers with the nose down were all negative. She was told to return if her symptoms redeveloped.
She subsequently had a comprehensive neurologic reevaluation. This evaluation included an MRI of the head and cervical spine, which demonstrated age-appropriate generalized cortical atrophy and periventricular white matter changes. There was no evidence of stroke or tumor. Her cervical spine showed a very mild stenosis but no cord impingement. It was the neurologist's opinion that the cervical spinal stenosis was not a factor in any of her positional vertigo complaints.
In the intervening three years, the patient has experienced one relapse of simple right PC-BPPV. She still complains of unsteadiness but is involved in an exercise program designed by a physical therapist to help improve her balance. She remains an independently living senior citizen. 
DISCUSSION
D own-beating nystagmus is usually associated with central nervous system lesions in the lower posterior fossa or cervical medullary junction (Bronstein et al, 1987; Alpini et al, 2001; Bertholon et al, 2002a) . Such nystagmus typically either is spontaneous (present with the eyes in the primary position) or enhances with lateral gaze (Leigh and Zee, 2006) or hyperventilation (Walker and Zee, 1999) . Positional down-beating nystagmus has also been reported as a manifestation of posterior fossa involvement (Bronstein et al, 1987; Buttner et al, 1999; Kerber et al, 2005) .
BPPV is a common form of vestibulopathy encountered in adults (Katsarkas, 1978; Ekvall Hansson et al, 2005) . Canalithiasis most commonly occurs in the posterior semicircular canal (Korres et al, 2002; Prokopakis et al, 2005) . Bilateral and multicanal variations can occur. Downbeating/torsional or purely down-beating positioning-induced nystagmus has also been a recognized indication of AC-BPPV (Bertholon et al, 2002a; Korres et al, 2002; Crevits, 2004; Lopez-Escamez et al, 2005) . Down-beating/torsional or purely downbeating nystagmus from AC-BPPV may be detected on the standard Dix-Hallpike test or with the head in the midline position and hyperextended off the edge of an examination table (Epley, 1995; Bertholon et al, 2002b; Lopez-Escamez et al, 2005) . Treatment for AC-BPPV is typically accomplished using a standard Epley maneuver (Epley, 1995) or Semont's liberatory procedure (Semont et al, 1989; Bertholon et al, 2002b; Califano et al, 2003) . More recently, a method of clearing AC-BPPV symptoms by using a prolonged forced position procedure (Crevits, 2004) has been described, which requires the patient to remain in a provocative head position for many hours.
The clinical prevalence of AC-BPPV is rare but perhaps underappreciated (Jackson et al, 2007) . In our clinic anterior canal involvement accounts for less than 1 percent of BPPV cases. Because the condition is infrequently identified, may be confused with central down-beating positional vertigo, and may be treated with different repositioning maneuvers, the effectiveness of repositioning is difficult to establish. For example, Bertholon et al (2002a) had little success repositioning any cases of idiopathic positioning-induced down-beating nystagmus. In follow-up, Bertholon et al (2006) note that, in their patient population, central downbeating nystagmus was more prevalent than AC-BPPV.
In contrast, Honrubia et al (1999) report clearing 50 percent of AC-BPPV cases. Jackson and colleagues (2007) report clearing AC-BPPV symptoms in 1.32 CRP visits. This was not significantly different from the success rate for PC-BPPV (1.49 visits) or HC-BPPV (1.34 visits). The variability of success may be attributable to difficulties with differential diagnosis and differences in management approaches. We simply do not have sufficient experience with bilateral AC-BPPV to report on the factors that influence treatment outcomes. Consequently, diagnosis and treatment are on a trial basis in all cases. Prior neurologic consultation is imperative, particularly when head trauma or other neurologic antecedents are recognized.
On the other hand, this case highlights the importance of recognizing AC-BPPV as a potential cause of positional down-beating nystagmus. BPPV is a commonly occurring and treatable disorder. It should be entertained as a potential cause for downbeating positional nystagmus, even when co-occurring central nervous system disease is present. As long as it is safe to move patients to provocative positions, there is little cost to be paid for attempting repositioning treatment.
In this case, there was an antecedent history of suspected fall with head trauma. Two neurologic evaluations did not indicate a neurologic cause for this patient's positional vertigo. Further, the history of bilateral multicanal BPPV, particularly with canal conversion, clearly raised the possibility of bilateral AC-BPPV. When only one anterior canal was involved, the combination of a down-beating/torsional nystagmus that follows the plane of the involved anterior canal adds confidence to the diagnosis of AC-BPPV. This is highlighted in Figure 3 . However, when both canals are involved, down-beating nystagmus on Dix-Hallpike testing can look identical to a central positioning nystagmus. Hyperextending the neck may not be safe when the downbeating nystagmus emanates from a skull base deficit. For this reason, we have used a side-lying position with the nose down to test for AC-BPPV (see Figure 1) . In this maneuver, the patient begins in the sitting position, turns his or her head 45 degrees to the side, and lies down on the same shoulder, making an effort to tuck the chin. This movement is in the plane of the leading anterior canal and will commonly provoke anterior canal symptoms without hyperextending the neck. Further, in cases of bilateral anterior canal involvement, unilateral anterior canal symptoms are more commonly provoked with this maneuver because the contralateral anterior canal is positioned more orthogonally to the gravity vector. This allows for the identification of torsional eye movements in the plane of the stimulated canal that may not be appreciated in the standard Dix-Hallpike or supine/neck-hyperextended maneuvers.
The process of distinguishing between unilateral AC-BPPV and central positioning nystagmus includes a negative neurologic examination, a positive history of BPPV (typically multicanal), down-beating/torsional eye movements that correlate with the offending anterior canal, and a nystagmus time course compatible with canalithiasis. Hyperventilation may provoke a central downbeating nystagmus but should have no effect on AC-BPPV. When in a provocative position, such as the side-lying position with the nose down, lateral gaze should not provoke an increase in the down-beating nystagmus component when the eyes are directed away from the offending anterior canal but may enhance when the eyes are directed toward the offending canal. In contrast, some forms of central down-beating nystagmus are enhanced with lateral gaze while the head is in a neutral head position (Leigh and Zee, 2006) .
Bilateral AC-BPPV becomes more likely With the eyes directed to the right, the nystagmus slow-phase movement is clockwise. The fast component is counterclockwise (curved arrow). With the eyes directed to the left, the nystagmus slow-phase movement is upward. The fast component is down-beating (straight arrow). Note that when AC-BPPV is bilateral, placing the head in provocative positions may result in bilateral anterior canal excitation. With bilateral excitation, the torsional component may not be evident because the influence of right and left canal induced torsional movements cancel each other. As a result, only a down-beating nystagmus may be observed.
in the setting of bilateral multicanal BPPV with a negative neurologic examination (in our setting, performed by a neurologist, neuro-ophthalmologist, or neuro-otologist). Likelihood increases when the time course of evoked nystagmus is compatible with canalithiasis. However, persisting downbeating nystagmus does not necessarily preclude AC-BPPV canalithiasis, as this case shows. Confidence in the presence of AC-BPPV can be increased when the evoked nystagmus can be shown to follow the plane of the dependent anterior canal in the side-lying position with the nose down. Confirmation occurs when the symptoms respond to canalith repositioning. Repositioning may be performed using a standard Epley maneuver, so long as hyperextension of the neck is not considered a factor. When AC-BPPV occurs in isolation or is the primary provocative canal, we prefer to use a reversed Epley technique to clear the canal. This maneuver will often work without hyperextending the neck, which is an advantage when canalith repositioning is attempted as a diagnostic trial.
In the case presented in this article, AC-BPPV symptoms appeared recalcitrant to canalith repositioning efforts. One possible explanation for this would be that the orientation of the anterior semicircular canals would favor packing of canalith debris into the ampulla when the head is held upright. However, a simpler explanation is that this patient repeatedly moved her head into an orientation that promoted anterior canalithiasis. In other AC-BPPV cases in our clinic, a tendency to sleep on the stomach or in the fetal position with the nose down and practicing yoga have all been implicated in loading the anterior semicircular canals. Because experience with AC-BPPV is still evolving, we cannot be certain of the importance of these historical antecedents or whether postrepositioning instructions to avoid these movements are important in the treatment of AC-BPPV. This case suggests they may be factors. If so, evoking this history not only is helpful in increasing awareness of AC-BPPV during the clinical exam but also may help in postrepositioning instructions.
In summary, AC-BPPV can mimic downbeating positional nystagmus of central origin, particularly when it is bilateral. Factors that increase the probability of bilateral AC-BPPV include a history of bilateral multicanal BPPV, transient down-beating/torsional nystagmus that follows the plane of the provoked canal, the absence of neurologic symptoms, and neurologic clearance for canalith repositioning. Exploration for AC-BPPV using the side-lying position helps to isolate anterior canal symptoms and minimizes neck hyperextension. When it is safe to do so, a diagnostic trial of canalith repositioning for possible anterior canal involvement may alleviate symptoms. The reversed Epley is helpful in clearing the anterior canal without hyperextending the neck, which can be useful when the diagnosis is uncertain.
NOTES
Eye movements in this article are described 1.
from the patient's perspective. So, from the perspective of the patient, a right-beating horizontal nystagmus has a quick phase that is directed to the patient's right side. A clockwise torsional nystagmus, in this system, means that the upper pole of the eye rolls to the patient's right side-just like the hands of a clock. It is important to understand that the observer (audiologist, physical therapist, or physician) will see the upper pole of the eye roll to the left (the patient's right side). So, from the perspective of the observer, the movement appears to be counterclockwise. In this article, all eye movements are described from the patient's perspective.
In some cases, after a strong burst of 2.
BPPV-induced nystagmus, a brief reversal nystagmus may be seen. This is thought to be neurogenic in origin. This reversal nystagmus may explain some but not all of the nystagmus noted in this case. That is, a reversal nystagmus from a left PC-BPPV may appear similar to right anterior canal stimulation. However, this so-called neurogenic reversal nystagmus is less intense and briefer than the initial BPPV-induced eye movements. In the present case, some nystagmus referable to the anterior canal had no antecedent posterior canal stimulation-as would be expected in the case of AC-BPPV.
